Light induces programmed cell death by activating multiple independent proteases in a cone photoreceptor cell line.
Although the apoptotic death of photoreceptor cells in retinal degenerative disorders is well documented, the molecular mechanism is not understood. The objective of this study was to determine the molecular events leading to the death of photoreceptor cells. An assay was developed wherein 661W cells, a cone photoreceptor cell line, were stressed with light and percentage of surviving cells was determined. The degree of cell death was established using the MTT assay. Western blot analysis was used to confirm the activation of multiple proteases. Amounts of retinaldehydes were determined by extraction and HPLC. 661W cells were more susceptible to light stress only in the presence of the chromophore 9-cis retinal for 4 hours. On exposure to light, 9-cis retinal was converted to all-trans retinal, which was found to be toxic to cells in the presence of light. However, all-trans retinol, which is the product of action by the enzyme retinol dehydrogenase on all-trans retinal, was not toxic. The sensitivity to light increased with serum deprivation. Light stress activated caspases, calpain 2, and cathepsin D independently and led to the demise of the cell. The mitochondria-dependent apoptotic pathway was also activated after the truncation of Bid, the pre-proapoptotic protein. Truncation of Bid led to the release of cytochrome c from the mitochondria and the activation of caspase 9. The activation of multiple proteases by light-induced stress is a relevant finding for studies conducted to investigate the use of pharmaceutical agents to retard or cure the loss of cone photoreceptors observed in age-related macular degeneration and other degenerative retinal diseases.